Objectives: To study the effect of escitalopram and fluoxetine on coagulation profile in patients with major depression. Method: This was a prospective, open-label, single-centre study in 40 patients diagnosed with major depressive disorder. The patients were diagnosed using Diagnostic and Statistical Manual of Mental Disorders, fourth edition criteria. Twenty patients receiving escitalopram 10 mg per day and 20 patients receiving fluoxetine 20 mg per day participated in the study and were followed up for 3 months. Coagulation parameters -bleeding time, clotting time, platelet count, prothrombin time and partial thromboplastin kaolin time -were evaluated at baseline and after 3 months. Results: At the end of 3 months, a significant increase in bleeding time was seen in patients receiving fluoxetine, but within the normal range. No rise was seen in the group given escitalopram.
Introduction
Selective serotonin reuptake inhibitors (SSRIs) are widely prescribed for the treatment of depression, obsessive compulsive disorders, bulimia, generalized anxiety and phobic disorders. The majority of all antidepressants prescribed worldwide are from the SSRI family. Commonly prescribed SSRIs include fluoxetine, paroxetine, sertraline, citalopram, escitalopram and fluvoxamine. Unlike tricyclic antidepressants, SSRIs do not have anticholinergic side effects and are safe in overdose [Rang et al. 2007] . Common adverse events are gastrointestinal side effects, sexual dysfunction, headaches, anxiety, insomnia and sedation. There are reports of increased incidence of epistaxis and ecchymosis with SSRIs, which is probably due to impairment of platelet function. Gastric blood loss caused by nonsteroidal anti-inflammatory drugs (NSAIDs) may be increased by SSRIs. Bleeding events are rare but there may be potentially severe haematological complications following treatment with SSRIs. Fluoxetine, a commonly used SSRI, has been reported to cause ecchymosis, bleeding and other haematological complications. In a single case report, a 23-year-old woman treated with fluoxetine for 10 weeks reported ecchymosis and bleeding without any trauma. Her coagulation parameters were found to be normal and the ecchymosis disappeared after the medication was discontinued for 4 weeks [Mirsal et al. 2002] .
In a case control study by Douglas and colleagues, no association was found between SSRI use and hemorrhagic stroke [Douglas et al. 2011 ]. Drugs with the highest level of serotonin reuptake inhibition, such as fluoxetine, paroxetine and sertraline, are more frequently associated with abnormal bleeding [Halperin and Reber, 2010] .The most frequent haemostatic abnormalities are decreased platelet aggregation and prolongation of bleeding time.
Epidemiological evidence on the association between SSRI use alone and in combination with NSAIDs indicates that SSRI use might play a causal role in upper gastrointestinal bleeding and that it might act synergistically with NSAIDs or low-dose aspirin. Antidepressants having no effect on the serotonin receptor had no significant effect on the risk of upper gastrointestinal bleeding [Dalton et al. 2003 [Dalton et al. , 2006 .
A prescription-event monitoring database in England analysed combined haemorrhagic event rates calculated for the first 6 months of treatment with four SSRIs. The database showed no significant difference between the rates of abnormal bleeding in the first month after treatment when compared with 2-6 months [Layton et al. 2001] .
Although studies with equivocal results are limited, there is a sense of caution in the clinical practice of psychiatry, particularly in patients with depression with hematological disorders and patients on SSRIs undergoing major surgical procedures. Therefore, the present study was undertaken to investigate the effects of SSRIs on the coagulation profile of patients with major depression.
Method
A prospective, open-label study was conducted at the psychiatry outpatient department of a tertiary care hospital. The study started after seeking permission from the institutional ethics committee. Written informed consent was taken from all the patients prior to study procedures. Male and female patients aged between 19 and 65 years who were suffering from major depressive disorder according to Diagnostic and Statistical Manual of Mental Disorders, fourth edition [American Psychiatric Association, 2000] were included. Patients not capable of giving consent, patients with comorbid psychiatric illnesses, patients with comorbid medical or surgical illnesses, patients receiving any medication apart from antidepressants and pregnant women were excluded.
Twenty patients were receiving escitalopram (10 mg/day) and 20 patients were receiving fluoxetine (20 mg/day) without any further increase in the dose of drugs. Baseline blood samples were collected before starting the treatment to measure the coagulation profile. These patients were receiving cognitive therapy along with pharmacotherapy. Patients were followed up every week until 3 months for adverse drug reactions. Patients were reassessed after 3 months of treatment. Blood samples were again collected and checked for any change in coagulation profile. Laboratory testing was done in the institutional laboratory. Coagulation profile comprised bleeding time (measured by Ivy's method) [Dacie and Lewis, 1975a] and clotting time (measured by Lee and White's method) [Dacie and Lewis, 1975b] . Platelet count was determined using an automated cell counter, and prothrombin time and partial thromboplastin kaolin time (PTTK) were measured by a coagulometer.
A bleeding time of 2-7 min, a clotting time of 4-9 min, a platelet count of 1.5-4 lacs/mm 3 , a prothrombin time of 11-16 s (as per the control) and a PTTK of 30-40 s were considered normal. The data obtained were analysed using descriptive statistics and paired Student's t-test to compare the results from baseline.
Statistical analysis
This was a preliminary, exploratory study to assess the effects of escitalopram and fluoxetine on coagulation profile in patients with major depression.
Patient data were analysed on an intent-to-treat basis in Excel. Nominal data (e.g. sex) were expressed as number and percentage, and continuous data (e.g. age and coagulation parameters) as mean and standard deviation (SD). Paired Student's t-test was used for a within-group (pre versus post) comparison. A p value of 0.05 or less was considered statistically significant.
Results
In both study groups, eight (40%) patients were men and 12 (60%) were women. The average age was 32 ± 10.89 years in the escitalopram group and 31.95 ± 9.45 years in the fluoxetine group.
The coagulation profile for patients receiving escitalopram is given in Table 1. In the escitalopram group, no significant differences in coagulation parameters were observed when compared with baseline.
The coagulation profile for patients receiving fluoxetine is given in Table 2 . In this group, there was a significant increase in the bleeding time after 3 months of treatment compared with baseline, but this was not beyond the normal range as seen in the table. For the other parameters -clotting time, platelet count, prothrombin time and PTTK -no significant differences were observed.
Discussion
Life-time risk of major depression is 5-10% and is twice as common in women compared with men [Baldessani et al. 2006] . SSRIs are one of the most widely used drugs for the treatment of depression. They are well tolerated and have fewer side effects than older tricyclic antidepressants and are thus preferred [Rang et al. 2007] .
A recent increased incidence of epistaxis and ecchymosis with SSRI use has been reported, probably because of impairment of platelet function. Serotonin is one of the mediators released during platelet release reaction, causing platelet aggregation. In one study, five children aged between 8 and 15 years developed bruising or epistaxis 1 week to 3 months after starting SSRI treatment. It is possible that the impact of SSRIs on platelet function are causing these effects or a separate coagulopathy exists in these patients [Lake et al., 2000] . Gastric blood loss due to NSAIDs can be increased by SSRIs [Dalton et al. 2003 [Dalton et al. , 2006 Weinreib et al. 2005; Wessinger et al. 2006] . Although bleeding events are rare, there can be potentially severe haematological complications following treatment with SSRIs in patients with major depression [Mirsal et al. 2002] .
A literature search has revealed that SSRI use alone or in combination with other synergistic drugs can cause increased bleeding episodes, including upper gastrointestinal bleeding [Dalton et al. 2003 [Dalton et al. , 2006 Weinreib et al. 2005; Wessinger et al. 2006; Schalekamp et al. 2008; Kumar et al. 2009; Andrade et al. 2010; Strubel et al. 2010] . In our study, fluoxetine caused an increase in bleeding time after 3 months of treatment compared with the baseline values, but this increase was not beyond the normal range of bleeding time. This is in accordance with the study by Halperin and Reber [Halperin and Reber, 2010] . There was no significant difference in other coagulation parameters with fluoxetine after 3 months of treatment.
In the escitalopram group, no significant difference was seen in the coagulation profile after 3 months of treatment. The reason could be that fluoxetine is a more powerful inhibitor of serotonin reuptake compared with escitalopram [Halperin and Reber, 2010] . Adverse effects like decreased appetite, bowel disturbances and insomnia were seen in both groups.
Fluoxetine was found to significantly affect the bleeding time but the increase was not beyond the normal range. The risk of SSRI-associated gastrointestinal bleeding is increased with the concurrent use of NSAIDs, anticoagulants and antiplatelet agents and is decreased by concurrent proton pump inhibitors. The risk of bleeding is increased in patients with cirrhosis of the liver or liver failure. There is little literature on the use of SSRIs and menstrual or postpartum blood loss. Maternal SSRI intake is not associated with an increase in bleeding time in neonates [Maayan-Metzger et al. 2006] . In this study, none of the patients received any drugs apart from SSRIs, hence it is difficult to comment on whether SSRIs increase the risk of bleeding when used in combination with NSAIDs. None of the women (60% of the sample) reported any change in usual menstrual flow with escitalopram or fluoxetine. Pregnancy was ruled out when women were included in the study.
In one case report, citalopram caused severe thrombocytopenia leading to haemorrhage after 4 weeks of treatment and its withdrawal led to patient recovery [Andersohn et al. 2009] . SSRIs appear to be protective against ischemic heart disease events. The data are too limited to examine the influence on ischemic and hemorrhagic stroke [Ramasubbu, 2004; Andrade et al. 2010] . More studies are required in this field with more specific tests of platelet function.
Considering the conflicting reports from numerous studies and the findings from this study, the benefit of using SSRIs in patients with depression outweighs the risk of bleeding events.
Conclusion
SSRIs are widely used as first-line antidepressants all over the world. Most patients with depression need these medications for considerable periods of time.
Escitalopram has no effect on the coagulation profile, and although fluoxetine caused a significant increase in the bleeding time after 3 months of treatment, this was not beyond the normal range. Therefore, coagulopathy should not be taken as a contraindication in using SSRIs in patients with hematological disorders and patients undergoing major surgical procedures. Escitalopram and fluoxetine can be used safely for long-term treatment.
Large multicentre trials of antidepressants alone, in combination with NSAIDs and anticoagulants are required to substantiate the findings of this study.
